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Mixii;a  JFX 


1.  Pcrooun’l  liuiit.s  sliall  be  posted  to  restrict  the  nuuber 
of  persons  In  the  area  at  one  tiao  to  four  (two  operators  and 

tranfiients) . 

2.  Protective  clothing  consisting  of  Creylito  coveralls  ^ 

hood^  boots,  ei^cial  handling  ^lo%'es  and  respiratory  protection 
must  U;  #cri»  bj  ali  the  storage  area  when  mixing 

operations  arc  in  progress.  Respiratory  protection  crust  consist 
of  either  air  line  fed  hood,  Gcott  Air-Fac,  or  Ch:-uox  breathing 
apparatus . 

3.  All  equipment  must  be  earth  grounded  prior  to  loading 

or  mixing,  and  above-ground  continuity  must  be  established  betveen 
each  piece  of  equipment  before  loading* 

U.  The  Baker  flag  must  be  raised  prior  to  loading  or  mixing 

operations. 

5.  JPX  contact  with  air  must  be  kept  to  a  minimum  by  flushing 
all  containers  with  dry  nitrogen  and  maintaining  a  blanket  of 
nitrogen  throughout  the  mixing  and  transfer  processes.  Containers 
must  be  completely  free  of  \;ater  prior  to  transferring  UDflH  or 
JPX.  (See  Appendix  A  for  a  discussion  of  the  Characteristics  and 
Properties  of  Fuels.) 

6.  Always  put  JP-4  into  the  mixing  containing  before  the  UDMII. 

7.  The  fuel  will  be  mixed  by  the  operating  crew  in  accordance 
with  the  operating  manual  for  the  SNORT  Liquid  Engine. 

8-  Care  must  be  taken  to  relieve  any  pressure  that  laay  have 
developed  by  slowly  loosening  the  plugs  on  the  druLis  of  UI>MH. 

9.  All  empty  drums  of  UIXIH  must  be  flushed  thoroughly  with 
water  and  steamed  to  remove  the  last  traces  of  UDMII.  If  steaming 
is  impractical,  a  gallon  or  so  of  ^/ater  must  be  left  in  the  drum 
after  washing. 

1C.  All  empty  drums  of  J1"X  must  be  flushed  with  dry  nitrogen. 

11.  In  case  of  Gpill£?.ge  tl.e  area  uust  be  ^inshed  uo^m 
water.  In  the  event  Ji^X  or  UDMIi  splashes  on  the  protective  cloth¬ 
ing,  this,  clothing  must  be  v’ashcd  unvicr  the  6ho\:er  iniaed^itely  and 
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c.cfii'c:  ;>rior  to  reuovinj  px'otcctive  clothlni;  in  order  to  prevent 
contact  T/lth  chcnlenls.  Contaalintcu  clotair—  r«u.ot  not  ':e  rern 
ajxin  until  checleu  by  tr.c  ZvSety  Divl:::ion. 

12.  Foa.m'^type  extin^alsners  should  riever  be  used  gn  JFX  or 

UIMH  fires. 


lilXlI^G  AmLUZ:  'cn)  FURrUIl\L 


1.  Personnel  Units  cliall  yo^ted.  to  restrict  the  nurber  of 
persons  in  the  area  rrt  one  tine  to  four  (tv^'o  operators  and  two 
transients) . 

2*  Protective  clothin;^  caasistin;^  or  Greylite  coveralls,  hood, 
boots,  special  handling  gloves,  and  respiratory  protection  inust  be 
voi-n  by  all  personnel  in  the  storac©  area  vhen  aixein^  operations 
are  in  pro^jrcss.  Respiratory  protection  nuct  consist  of  either 
air  line  fed  hood,  Gcott  Air-Pac,  or  Cher;:ax  breathing;;  apparatus. 

3.  All  eejuipnent  met  be  ^'rounded  prior  to  loadin(j  and  roxxinc^ 
and  above-ground  continuity  aust  be  established  betve^n  each  piece 
of  equipment  bex^ore  loading. 

4.  The  Baher  flay  aust  be  ralced  prior  to  loading  or  nixing. 

5.  Aniline  and  furfural  coist  be  aixed  and  transferred  only 
In  a  clea.i  and  closed  systcia. 

6.  Only  equipment  necessary  for  the  IxandlinG  ^nd  transferring 
of  aniline  and  fui*fural  xrill  be  alloved  in  the  area.  Empty  con¬ 
tainers  nust  be  reao'i'ed  from  the  area. 

7.  All  containers  tiiat  have  been  used  for  furfural  or  aniline 
crust  be  flushed  thoroughly  \rttli  vater  until  all  traces  of  the  liquid 
propellants  have  been  removed  l:>QfoTC  bein^  moved  to  the  Gtora(^e  area. 

8.  In  case  ox'  spillage,  the  area  miist  be  nsishod  dcr.ni  \rlth 
x/ater  icriediately. 

9.  If  clothing  becomes  contaainated,  the  personnel  x:ith  the 
contaninated  clothin^^  must  leave  the  area  after  the  clothing  has 
been  xjaahed  off  under  the  shoT/er,  and 
cloth.ln^  nrast  not  be  \rom  ajaln  until 
Division. 


remove  the  clothinj.  Tliis 
checked  by  tl:e  Safety 
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LCADIIJG  OF  NITRIC  ACID  TiUILLR 


1.  Fcroonnel  limlto  oliall  bo  pocted  to  roctrict  the  nunber  of 
i)crcono  in  the  urea  at  one  tiue  to  six  (four  operatorr.  and  two 
tranoiento) . 

2.  Protective  clotliinc,  conaiotini^  of  Gix^ylite  coverals, 
hood,  boots,  polyethylene  {^loveo,  and  respiratory  protection  must 
be  uom  by  all  percotmcl  in  the  loading  area  v/here  loadin^j  or 
unloading  oxxjraticno  arc  in  pro^^resD.  Respiratory  protection  mst 
consist  of  either  air  line  fed  hood,  Scott  Air-Pac,  or  Chernox 
bixjathinc  apparatus. 

3*  All  equipnent  must  be  grounded  prior  to  unloadinc  or 
loadlnc  sled,  and  above-[^round  continuity  must  be  established 
between  each  piece  of  equipment  before  loadinc  or  unloading* 

U.  The  Baker  fln^  must  be  raised  prior  to  loQdiri(;  or  unloading. 

5.  Inspection  of  the  area  must  be  made  prior  to  loading  or 
unloading,  and  all  material  not  required  for  the  operations  must 
be  removed  to  prevent  contamination  or  reaction  if  the  acid  is 
spilled.  (Sec  Appendix  D  for  further  discussion  of  oxidizers.) 

6.  Care  must  bo  taken  to  relieve  any  pressure  that  may  have 
developed  by  slowly  loosening  tlic  plugs  on  the  drams  of  acid. 

7.  Never  use  pressure  to  empty  the  drums  of  acid. 

8.  All  empty  drums  of  acid  must  be  flushed  thoroughly  with 
\nitor  until  all  traces  liave  been  removed.  Empty  drums  must  be 
removed  to  the  storage  area. 

9.  Splashing  or  opilLago  of  nitric  acid,  resulting  in  con¬ 
tamination  of  the  area,  must  be  raohed  dom  with  Large  quantities 
of  rater  and  neutralized  by  spreading  lime  over  the  area. 

10.  In  the  event  the  protective  clothing  has  bean  contaminated 
by  the  acid,  this  clothing  must  be  rashed  off  under  the  personnel 
safety  shower  immediately.  Personnel  v^ith  contaminated  clothing 
must  leave  the  area  and  reraove  the  clothing.  Do  not  enter  the  area 
until  new  clothing  is  procured.  Contaminated  clothing  must  not  be 
worn  again  until  checked  by  the  Safety  Division. 
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LU'-DIIIG  OF  IIISSILE  AT  L/VUIICIHIIG 


G.::L;i 


L  iLr 


1.  rerooi.nel  limito  oiiall  Lo  pooted  to  restrict  tlie  nuoiber  of 
persons  in  the  area  at  one  tioae  to  six  (four  operators  and  two 
transients) . 

2.  Protective  clothin(j^  conoiDtlnc  of  Greylite  coveralls, 
lioocl,  boots,  and  respiratory  protection  must  be  worn  by  all  per¬ 
sonnel  in  the  ai'ca  designated  by  signs.  In  addition,  special 
polyetliylenc  gloves  will  be  worn  when  transferring  acid,  JPX,  or 
fuil’ui'al  and  aniline.  Rccx>iiTitory  protection  laust  be  used,  con¬ 
sisting  of  either  an  air  line  fed  hood,  Gcott  Air-Pac,  or  Cheuiox 
breathing  apx>ai^tuo. 

3.  All  equipment  must  be  earth  grounded  prior  to  loading,  and 
above-ground  continuity  must  be  established  between  each  piece  of 
equipment  before  loading . 

4.  The  Baker  flags  in  tlie  breech  area  must  be  raised  Just 
prior  to  bringing  fuel  into  the  area. 

5.  All  equipment  used  for  transferring  liquid  propellants 
must  be  clean,  and  must  be  used  only  for  the  designated  fuel  or 
oxidizer. 


6.  Tlie  deluge  system  will  be  controlled  from  the  blockhouse. 
This  system  will  be  turned  on  Immediately  if  a  fire  starts  at  the 
breech  or  if  a  line  or  tanl:  ruptures. 

7.  Accidental  spillage  or  splashes  occurring  on  protective 
clothing  must  be  handled  as  described  in  trailer  loading  regula¬ 
tions. 

GPIX^IFIC  pnOCEDURE -  . 

Liquid  Loading  Procedure 
Call  for  the  Slu/;. 

1.  Personnel  transpoxiilng  the  slug  must  wear  coveralls  and 
i-ubber  gloves. 

2.  Vehicles  transx)orting  the  slug  shall  carry  red  flags  and 
chemical  signs. 
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Service  Slug, 

1.  PerooTinel  in  coveralls  and  rubber  cloves  mate  connections 
of  the  slug  container  to  the  liquid  sled. 

2.  Personnel  in  coiiiple-ue  Greylite  suits  load  the  slue  hy 
gravity  flow  and  disconnect  the  connections. 

3.  Personnel  in  coveralls  and  rubber  gloves  remove  the  empty 
slue  container  from  the  breech  area. 

Call  for  JPX. 

1,  Personnel  transporting  the  JPX  will  wear  coveralls  and 
rubber  gloves. ^ 

I 

2.  Vehicles  pulling  the  JPX  trailer  shall  carry  red  flags 
and  chemical  signs. 

Service  JPX. 

1.  Personnel  in  coveralls  and  rubber  gloves  will  position 
trailer  and  make  up  the  connections  to  the  liquid  sled. 

2.  Personnel  ii  Greylite  suits  will  pump  the  JPX  into  the 
sled  and  disconnect  the  connections. 

3.  Personnel  in  coveralls  and  rubber  gloves  shall  remove  the 
JPX  trailer  from  the  breech  area. 

Call  for  IRFNA( Inhibited  Red  Fuming  Nitric  Acid). 

^  1.  Personnel  trahsporting  llMIA-^ll^wear  coveralls  and  green 

acid  gloves. 

2.  Vehicles  pulling  the  acid  trailer  shall  carry  red  flags 
and  chemical  signs. 

Service  IRFHi\. 

1.  Personnel  in  complete  Greylite  suits  shall  make  the  neces¬ 
sary  connections^  pump  the  acid  and  remove  the  connections. 

2.  Personnel  in  coveralls  and  green  acid  gloves  shall  remove 
the  acid  tmiler  froa  the  breech  area. 


5 


SAFETY  REGS  LIQUID -PROPELLED  SI£DS 


Pre-Charf^lng  Checks. 

Only  pereonnel  wearing  coveralls  and  rubber  or  acid  gloves 
my  make  the  pre-charge  checks. 

General  Loading  Frepaiations . 

1.  Clear  the  breech  area  of  all  non-opemtlve  personoel. 

2.  Install  decoQtaoinatlon  trough  and  initiate  the  flow  of 
water. 

3.  Install  and  check  the  operation  of  the  two  showers. 

4.  Install  and  put  the  garden  hose  (with  water  flowing  frcra 
it)  into  the  trough. 

5.  Install  and  check  the  operation  of  air  lines  to  Greyllte 
suits . 

6.  Install  and  have  ready  emergency  breathing  apparatus  in 
the  blockhouse.  Have  a  man  ready  to  go  to  the  breech  if  necessary. 

7.  Have  a  fire  truck  and  corpsman  In  standby. 

8.  Close  all  SNORT  access  gates  and  clear  out  all  non-operative 
personnel  in  an  area  200  ft  radius  frcra  the  breech. 

9.  Limit  the  number  of  vehicles  in  the  breech  area  to  one 
plus  the  necessary  r umber  to  haul  the  liquid  propellant. 

Poet  Firing  Operation. 

1.  Check  the  telemetering  records  for  evidence  of  crack 
shut-down. 

2.  Wait  15  minutes  before  approaching  sled,  to  allow  afterbum 
to  bum  out  and  acid  cloud  to  disperse. 

3.  Approach  sled  with  complete  Greyllte  protection. 

4.  Clsarm  sled. 

5.  Unload  acid  into  trailer  with  complete  Greyllte  protection. 

6.  Unload  JPX  into  trailer  with  complete  Greyllte  protection. 
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7.  Roaove  liquid  sled  to  Assembly  Building. 

8.  No  smoking  will  be  allo\rcd  near  the  sled  at  any  tir.e. 


’  '■Tr''“'TpVn 


1.  Personnel  nust  not  approach  the  launchinc;  area  until  ten 
minutes  after  the  sled  accumulators  and  tanlus  l^iave  been  conpietely 
vented  to  atmosphere. 

2.  Minor  repair  tuay  be  oade  without  unloadin^^  tlie  liquid 
propellant  from  the  engine  with  the  Ran^e  In^^ineer's  permission. 

Only  the  Ran^e  Encineer  or  his  desicnated  representative  will 
this  order. 

3.  Major  repair  will  require  the  unloading  of  the  liquid 
propellant.  Remove  the  oxidizer  first.  V/ash  the  sled  and  missile 
down  with  water,  if  it  is  felt  tliat  any  splashes  or  spillage  of 
the  nitric  acid  has  occurred. 

k.  Remove  the  oxidizer  and  flush  the  containers  with  nitrogen 
gas.  The  area  mist  be  vrashed  dovr.  if  any  spillage  or  splashes  occur. 

5-  A  \mter  truck  must  be  available  for  immediate  uce  at  all 
firings  in  case  a  flame  out  or  rupture  occui's  downrai\;e-  The  same 
precaution  v;*!!!  be  obsex'ved  as  in  a  misfire,  and  the  water  trucks 
must  be  available  for  Immediate  Teaching  do^m  of  the  area. 
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Appendix  A 

CHARTiCTERISTICS  AlID  PROPmiLIS  OF  FUEIS 


JP-4 


Characterifltlcg  >  is  a  blend  of  gaaoline  and  kerosene 

with  a  closed  cup  flash  point  at  30^  F  at  0.8^  to  6.2'^  in  air.  The 
vapors  of  this  fuel  are  lieavy  and  will  roll  along  the  ground  a  great 
distance  before  diseipatlng--therefore,  keep  the  containers  covered. 

Behavior  in  Fire.  JP-4  will  bum, releasing  fLammable  vapors 
which  self -propagate  the  flame  in  the  presence  of  air  or  oxygen. 

Action  of  Detonators  on  Material.  JP-4  is  insensitive  to 
mechanical  shock.  However,  if  the  container  is  ruptured  by  detona¬ 
tion  the  escaping  fuel  may  form  a  mist  which  would  be  highly 
flammable  and/or  explosive. 

Effect  of  Storage.  JP--4  is  cocnparatlvely  non-hygroscopic  but 
should  not  be  stored  with  oxidizing  materials,  because  this  will 
Increase  the  fire  and  explosive  hazard  of  the  material. 

Transferring.  In  transferring  JP-4  from  one  container  to 
another  the  containers  must  be  grounded  to  each  other  and  then  to 
an  earth  ground.  These  containers  must  be  clearly  marked  to  show 
what  they  contain. 

Fire.  In  case  of  fire,  use  water  in  the  form  of  fog,  never  in 
a  solid  stream— this  only  spreads  the  fire.  Other  methods  may  be 
used  such  as  foam,  CO27  or  chemical. 


UDt-IH  AND  JPX 

Characteristics .  Unaym-dlmethylhydrazine,  referred  to^as 
UK^IH  and  known  as  JPX  ^len  mixed  with  JP-4,  is  a  corrosive  fuming 
liquid  which  is  highly  flanmable  and  explosive  when  mixed  with  air. 
The  vapors  of  this  material  are  toxic  and  have  a  sharp  ammoniacal 
or  fishy  odor. 

Health  Hazard.  Exposure  to  moderate  or  heavy  concentrations 
of  the  fumes  produce  irritation  of  the  nose  and  throat,  and  an 
itching  and  burning  sensation  of  the  eyes.  Mild  concent  rations  of 
the  vapors  are  not  evident  at  the  tine  of  inhalation  but  the  ill 
effects  appear  three  to  four  hours  later.  This  fact  mkes  it  very 
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Important  that  all  precautions  in  handling  tbe  fuel  be  observed 
and  personnel  protective  clothinc  vom* 

Behavior  in  Fire.  UDf-OI  and  Jl'X  bum  evenly  and  st-ioothl^/  In 
nornal  atmosphere  but  vlll  evol^'c  hydrogen  \diich  u:ay  react  cx;ilo- 
eivcly  with  oxyc^n. 

Action  of  I^ctonators  on  Ilaterial,  A  detonation  test  on  hydra- 
aine  showed  tliat  it  cannot  be  exploded  by  a  No*  0  blasting;  cap  and 
resists  racclianical  shock. 

Effect  of  Storai;e.  UTSHI  is  presently  shipped  in  55-G^llon 
drum,  fabricated  of  Ty^^c  304  stainless  steel,  Tlie  druns  are 
fitted  with  Teflon  c^^skets  and  arc  nitro::^en  padded.  It  is  recon- 
mended  that  drums  of  UDiIK  remain  scaled^  Just  as  received,  pendin^j 
B'sed  for  ti'ansfer  of  their  contents.  TT;g  drunc  must  be  stored  on 
end  with  the  bun^  (plu^)  on  ton  to  prevent  lealia^e  around  the 
threads.  Periodic  inspection  shorld  oc  uiadc,  and  if  any  lealis  are 
discovered  transfer  the  [.aterlal  Into  jood  druos- 

Trariferrinf^.  If  the  drum  ic  to  be  eopited  in  a  single  opera¬ 
tion,  ventirbt  during  withdra\;al  can  bo  done  cinply  by  returning 
the  dinan  to  a  horizontal  position  :/ith  the  dischar^^e  connection  in 
the  end  openin;!;  and  looseniu^*  or  removing  the  plu^  from  the  side 
ox>enin^.  The  empty  drum  must  be  steam  cleaned  thoroughly.  If  It 
is  not  possible  to  steam  clean  the  dima,  flush  it  T^itn  \;ater, 
leaving  one  gallon  of  'i;atcr  in  the  drem  and  replacing  the  plugs. 

If  the  drum  of  UDilH  is  partially  emptied,  the  vapor  space 
must  be  covered  with  an  atmosphere  of  nitrogen.  The  receiver  for 
UH'IH,  such  as  the  tank  trailer  containing  must  be  blanlieted 

with  nitrogen  to  eliminate  the  ercplosive  hazard,  and  all  eq^uipoent 
grounded.  All  containers  of  UIX-IH  or  JPX  must  be  clearly  marked  to 
Indicate  what  they  contain.  Personnel  protective  clothing  must 
be  vorn* 


Fire.  In  case  of  fire,  use  \/ater  in  the  form  of  fog,  never 
in  a  solid  stream-“this  only  spreads  the  fire.  Carbon  dioxide 
(CO2)  is  also  effective  in  fighting  UISIH  and  JPX  fires.  Chemical 
foams  are  not  recommended  since  UKIH  seems  to  deactimte  the  foam 
by  forming  a  crust  and  rapidly  destabilizing  the  foam.  Personnel 
protective  equipment,  listed  below,  must  be  worn. 

Personnel  Protection.  In  performing  all  operations  involving 
the  handling  or  transferring  of  UHIH  or  JPX,  complete  Greyllte  suit 
with  hood,  boots,  and  red  acid  handling  gloves  must  be  worn.  The 
use  of  respiratory  protection  is  mandatory  when  oi)e rating  at 
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pressures  above  standard  atmosphere.  Hits  nay  be  by  air  line  fed  hood; 
Cbemox  breathing  apparatus,  or  Scott  Alr-Pac. 

Decotitaralnatlon .  All  leaks,  spillage  or  unbumed  LTUIH  and/or 
JPX  must  immediately  be  vashed  down  with  vraiter  to  reduce  the  fire 
and  health  hazard. 

First  Aid,  (a)  Contaminated  skin  should  be  washed  iimedlately 
with  large  amounts  of  fresh  water,  followed  by  an  application  of 
boric  acid  paste,  (b)  A  contaminated  eye  should  be  washed  out 
liaaeidately  with  boric  acid  solution  using  an  eye  cup.  (c)  Person¬ 
nel  overcome  by  toxic  fumes  should  be  removed  immediately  from  the 
contaminated  area  to  fresh  air.  Give  artificial  respization  if 
needed  and  use  an  ammonia  capsule  If  unconscious.  Call  an  astbulance 
Inanedlately  (phone  7-2911). 


AWILUE 

Characteristics .  Aniline  is  a  colorless  oily  liquid  which 
rapidly  turns  brown  when  exposed  to  light.  It  is  f lannasble,  toxic, 
and  noncorroalve.  It  is  used  with  acid  to  aid  in  propulsion,  and 
has  a  flash  point  of  l68°  F  (closed  cup). 

Health  Hazard.  Aniline  is  toxic.  Ill  effects  can  bo  caused 
by  inhalation  of  the  fumes  or  vapors,  by  ingestion,  and  obsorptlon 
through  the  skin.  More  than  five  parts  of  aniline  vapors  per 
million  parts  of  air  per  working  day  is  likely  to  produce  chronic 
aniline  poisoning. 

Symptoos .  (a)  Intoxication,  \reaknesa  and  prostration,  cold¬ 

ness  and  numbness  of  the  skin,  blueness  of  the  lips,  and  decreare 
in  the  powers  of  perception.  In  addition,  there  is  frequently 
shortness  of  breath,  and  in  some  instances  cessation  of  breathing 
and  death. 

(b)  The  chronic  form  of  poisoning,  as  a  result  of  repeated 
exposures  to  mild  concentrations,  is  headaches,  digestive  disturb¬ 
ances,  and  ringing  in  the  ears. 

(c)  More  severe  forms  of  chronic  poisoning  genemlly  show 
wealeness  in  the  limbs,  disturbances  of  senses,  rapid  pulse  rate 
and  often  blueness  of  the  qkin,  and  difficult  labored  breathing. 

Beltavlor  in  Fire.  Aniline  ^/lll  burn  in  norual  atnosphere, 
and  this  rate  increases  when  in  contact  with  oxidlzei's. 
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Action  of  Detopatorc  on  Ilaterlal.  Aniline  Is  not  sensitire 
to  oechanical  shock.  Infonjatton  concerning  the  effect  of  detona¬ 
tors  Is  not  available  at  this  titae. 

Effect  of  Storage «  Aniline  is  quite  stable  and  will  reoain 
usable  for  a  long  period  of  tine,  if  properly  stored  out  of  the 
sun's  rays.  It  will  freeze  at  22°  F  and  should  be  protected 
accordlnjly.  Due  to  its  fire  properties  and  personnel  hazards, 
periodic  inspections  should  be  aade  of  the  storage  area  to  discover 
any  leaks  in  the  containers. 

Tranoferrinr:.  Aniline  should  be  transferred  in  a  clean,  and 
preferably  closed,  system.  Aniline  oust  not  be  permitted  to  come 
near  any  oxidizers,  and  all  equipaient,  containers,  and  receivers 
tnuat  be  grounded.  Ihapty  containers  oust  be  flushed  out  with  water 
and  stored  in  a  prescribed  area.  During  the  transi'er  operation, 
personnel  protective  clothing  taust  be  worn. 

Fire.  In  case  of  fire,  use  \ater  in  the  form  of  fog,  never 
in  a  solid  atream--thic  only  spreads  the  fire.  Chemical  or  foam 
may  also  be  used  to  fight  aniline  fires. 

Personnel  Protection.  In  performing  all  operations  involving 
the  handling  or  transferring  of  aniline,  complete  Greyllte  suit 
with  hood,  boots,  and  red  acid  handling  gloves  must  be  worn.  The 
use  of  respiratory  protection  is  mandatory  when  operating  at  pres¬ 
sures  abovfe  standard  atmosphere.  This  may  be  by  air  line  fed  hood, 
Scott  Alr-Pac,  or  Chemox  bi'eathing  apparatus. 

Decontamination .  All  leaks,  spillage,  or  unbumed  aniline 
must  be  iTasediately  washed  uo\ai  with  water  to  reduce  the  fire  and 
health  hazard. 

First  Aid,  (a)  Contaminated  skin  shcxild  be  washed  Inmedlately 
with  large  amounts  of  fresh  water,  followed  by  an  application  of 
acetic  acid  solution. 

(b)  A  contaminated  eye  should  be  washed  nut  iTamediately  with 
boric  acid  solution  using  an  eye  cup. 

(c)  A  contaminated  ear  should  be  washed  with  3^3  acetic  acid 
solution. 

(d)  Personnel  overcome  by  toxic  fumes  should  be  removed 
immediately  frera  the  contaminated  area  to  fresh  air.  Give  the 
individual  artificial  respiration  If  needed  and  use  an  ammonia 
capsule  if  he  is  unconscious.  Call  an  ambulance  lasediately 
(phone  7-2911). 
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ai'.iUor  li.quia  ''r*iich  ie  'ria!;:va.'o Ic  aaci  lias 
Ui^cil  uitU  acid  to  aio  in  :>ron'rl5lar:  and 
(cloccd  cup). 

Health  ;I:\zarcU  I'l’.id'ural  alcohol  is  not  cLasoed  as  a  toxic, 
l)ut  is  a  local  shin  i  I'taut  IT  allov’cd  to  reTX'vin  Ir.  contact  with 
the  chin. 

Bcliavlor  in  Tire.  Furfural  alcohol  will  bum  like  kerosene, 
and  this  rate  increases  viien  in  contact  with  oxidizers* 

Action  of  Detonators  on  I^terlal.  alcohol  caiinut  be 

detonated. 

ExTect  of  Storage.  Furfuml  alcohol  io  quite  stable  in  a  closed 
centainer,  but  uay  darken  with  Closed  vessels  containing 

furfural  alcohol  at  tenperatui'cs  above  l62.5^  F  will  have  an 
explosive  mixture  of  vapor  and  air  over  the  liquid.  Due  to  Its 
fire  property,  periodic  inspection  should  be  made  of  the  storage 
area  to  check  for  any  leaks  in  the  containers* 

Transferring  *  Furfural  alcohol  shiould  be  transferred  In  a 
clean  systen  and  must  not  be  allowed  to  cor::e  in  contact  with  any 
oxidizer.  Due  to  its  fire  property,  all  equipnient  nust  be  grounded. 
Dcipty  containers  tnusL  be  flushed  out  \rlth  water  and  stored  in  a 
prescribed  area.  During  tlie  tmnofer  operations,  personnel  protec¬ 
tive  clothing  must  be  worn. 

Fire,  In  case  of  fire,  use  \;ater  in  the  form  of  fog,  never  in 
a  solid  stream — this  only  spreads  the  fire.  Foam  or  CO^  extinguishers 
nay  be  used  to  fight  furfural  alcohol  fires. 

Personnel  Protection.  In  handling  furfural  alcohol,  acid 
goggles  and  red  acid  h*andling  gloves  must  be  worn.  If  personnel 
are  not  equlpr^ed  with  Greylite  suits  for  handling  other  acids  or 
fuels  and  are  handling  only  furfural  alcohol,  the  use  of  flame-proof 
coveralls  is  sufficient. 
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NIT.IIC  ACID 

Chii^racteristlcs .  Tl^cce  acide  liquid,  \T*r^^iV.  in  color 
rroQ  ’«iater  white  to  reddish  bro\Ai,  depending  upon  the  nnownt  of 
dioGolvcd  riltro;;cn  cxidoc.  ’.diLte  f'lr.lr-,:  acid  cocj:r*e3  orfccr  to 
brovn  upon  cx'pooure  to  li.lit.  h’itric  acid  vapurc  ;iavc  a  street  to 
acrid  odor  and  are  O-or^.d’-il  Lo  hur-an  Life.  It  docG  net  bui’n  but  is 
a  ctronq  oxidiaer,  vhich^  ’.:hcn  in  contact  vitln  v^od  or  certain 
or,  :a;;ic  r^aterialc,  rrjxy  enune  a  fire. 


Health  Iiazarc,  hitric  acid  vapors  arc  certr  a-cIy  toxic  and 
will  produce  uuitis  on  ary  of  the  holy  ticoueo  ’./hich  it  coriCS 

in  contact.  IMtric  aciu,  in  addition^  vhon  contn:iir.atcd  with  an;,'' 
orjauic  ar.tex'ir.l^  .ccialc,  and  o::^y;cn,  :>rouuccs  toxic  \tinorG 

or  .cases  called  oxides  of  nitre  :ov*. 


Syontoao.  (a)  S::in  contact  ’rith  concentrated  solutions  of 
nitric  acid  for  an^'  appreciable  perlou  of  tine  results  In  aevore 
barns-  Death  of  tissues  nay  result,  with  clottln^j  of  the  blood 
vessels  and  subsequent  ccarrin::  and  deformity. 

I 

(b)  Conta.',;inatiot:  o-  &t.  eye  vitl;  nitric  no  id  r.ay  result  in  a 
severe  bum  and  destruction  od  tlx  tissues  of  the  eye,  with  aubce- 
q.ucnt  blludness. 

(c)  Inhalation  ol’  nitric  acid  futneo  will  cause  destructlun  of  tlie 
tissues  in  the  uoutli,  nose,  throat,  respiratory  pasaayes,  and  iunjs. 

The  inlialation  effect  of  the  oxides  of  nitrogen  are  uost  iciportant, 

as  acute  fatal  poisoainc  can  be  produced  with  little  or  no  waminc 
to  the  victim  at  the  time.  Several  hours  after  the  exposure,  a 
sensation  of  chohlny  and  a  spasmoiic  cou"h  develop.  There  la  a 
fcelinc  of  burning  in  the  chest,  accorrpanied  by  difficulty  in 
yettiny  the  air  In  and  out  of  the  lunys.  In  severe  caacs,  the 
above  synptoaa  are  increased  In  intensity  together  with  the  accumu¬ 
lation  of  fluid  in  the  lun^s,  and  the  development  of  pr.eur.onia,  the 
latter  frequently  beinr;  fatal.  In  other  instances,  lidmlation  of 
oxidoc  of  Tiibrc’cn  ji'ccicxcc:  a  dicwiticblp'  dlffci'cab  ao  icazxincc-»one 
typo  causes  cuddea  death  fro:?,  r^cpiratory  failure;  another  type 
produces  corked  Ic^^erin^-  of  the  bleed  pressure,  accor-ipar.led  by  a 
feolinp  of  faintness,  dfcnineco,  lose  :f  conscioucueso,  and  fre- 
nuenlly  tcrulnatcG  fc,tr.Il',u  Inhalati^r,  of  did  ccv:ccnt:':..tl''>ro  of 
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nitric  acid  :;ill  evolve 
z  conbuotion. 


Action  pr  Detonators  on  I  late  rial  >  Ilitric  acid  cannot  be 
dcounateu,  Hanover,  in  contact  \'ith  or/janic  inatcrial  or  auaonia, 
e:r  )Io::ive  compounds  v.-ay  be  foiT:Gd. 

..UJect-Oi  i^toiv.i:c.  (a)  Hltric  acid  hac  an  appreciable  vapor 
pressure  \;bicb.  incx'caces  x:ith  tuc  di.icunt^^of  discolved  nitrogen 
o::i(ie,  thus  the  otora-c  containers  should  be  protected  from  the 
direct  rays  oJ  tl:e  sun.  U[>on  e::i'>osure  to  lit;ht,  nitric  acid 
decoMposes  sli.thtly  to  x.’atcr  atid  nitro:^on  o::ido,  a-nd  white  fumini' 
acid  v/ill  chanyo  in  color  Truu  amber  to  bronax.  Under  noixial 
stom:;c  conditions,  nitric  acid  is  stable  and  can  be  stored  for 
Ion;;  periods  oJ  titie. 

(b)  Ili::oa  acid  i.u.vy  Jorm  a  heavy  sludi^c  when  stored  in  steel 
containers,  and  this  slnd.-c,  iJ  present  in  too  laiy^e  a  quantity, 
«ay  Inwroduce  dirriculties  in  uoiny  the  acid  as  an  oxidiscr  for 
propellant  systems.  Caro  !,.uot  bo  tahon  in  choosinc  containers 
hccavise  certain  metals  react  violently  x/lth  nitric  acid.  Aluminum 
ann  stainless  steel  are  applicable  in  the  storage  of  certain  types 
of  nitric  acid. 


(c)  Vdion  nitric  acid  is  stored  in  drums,  t}ic  following;  rc^u- 
lationc  apply: 

1.  Store  with  the  pluj;;  as  to  prevent  lca\'jx['C» 

2.  ICocp  tlie  ditims  out  of  the  sun. 

3.  lielieve  internal  pressure  when  the  dirumo  are  received 
and  at  least  weehly  tlieroaftcr,  by  slowly  looccninc  plu^*.  Rctichton 
the  plu>:  immediately.  Durin^j  the  summer  months  it  is  necessary  to 
ivllove  the  pressure  twice  wcchly. 


A.  Hover  use  pressure  to  empty  the  dixims. 

5.  The  sto;xi::e  area  must  be  kept  clear  of  all  combustible 
anti  or  ;a.u  l.c  ’.utterial. 


A,  .:pill'v;e  must  he  x'ush.ed  clovxi  immediately  and  neutral- 
iSv-vi  X’J.  tn  X  xt..e  • 


I 


v  r.-.l  ^>u;.r.:;  o/  co- rcr;'’.on-x'cnioI:ant 

. . ,  V  •  .  jr  ’  ^  oJ  ulbrlc  t.cil* 

‘i.!*  ^0  i.ui;;  \>1‘:  co.\'i-:^L  .n-**-:cic;;c;T*t  i.ir.'co rldl^  U;>«:rcial  ouiv 

t. il  . *  C  u •  < * ,* i  '« i  Co  i  »  Oil C  Up »*-'  O 0  ^  ^  f  01  ^XuO<l Vl^  jS 

-vJ  r.juC'.Io  Llx;‘u  roaoL  vitii  nitric  acid.  Tlircadcd  fittinjo  clioulci  be 
avjxde  l  T;]K;r^‘  aoaclble  arid  rianjocl  joints  used  instead.  Tiie  flanijed 
joint:;  .s]iv)uld  1)0  i^^rovidcd  uiti:  side  Ids  to  nrotoct  against  leaho  and 
:;  d  'lolio.'i  ivsnltiii  ,  iron  ,/icI:ct  Tailurec.  Hover  use  pi‘cooure  to 
travisdei'  acil  irorii  the  uruun.  On  coapletloi:  of  tmnofer,  the  empty 
d/UMpS  ;.iu:;t  ho  n-asheu  out  before  oolne  returned,  and  the  pluco 
rep laced, 

^AWIon;  (a)  Ilitric  acid  and  mixed  acido  are  ooluble  In  vater 
in  all  propoi-tionc.  VliC  lar;.;(‘  ai.iount  of  heat  ix‘lcascd  when  thece 
aci(hs  dic.su].ve  in  inter  t.’ay  cause  cpattcriri;;  and  the  evolution  of 
fi.mos  unlccj  pivcuutionc  aiv  iahen  tu  allov/  time  for  heat  dicolpatlon 

(b)  Only  approved  luiadlin(;',  ccuipmont  und  toolo  should  be  uoed 
vith  nitric  acid,  as  certain  vinyl  compoundo  vill  react  e:q>Ioolvely 
\rllh  nitric  acid.  i 

(o)  All  eruipment  tliat  line  been  exposed  to  nitric  acid  must 
ho  \,nnl;od  vith  fr<;Sli  ’.iTitt.  r. 


'  (d)  ^.void  rouph  liaudlin^  or  ntrlhinj  of  the  containers  con- 

owtinin;:  nitric  acid  to  prevent  punctui*c  and  ruptui'C. 


'  (e)  l*t>raonneI  p/\)teetiou  eo^uiiK.ient  must  be  used  ut  all  times 

'i/hlle  iKindlin^:  nitric  acid. 

Fire,  nitric  acid  docs  not  b\u*n  by  itself,  but  vill  i/hen 
combined  vitli  wood  or  certain  or.panic  matcrlulc,  and  those  materials 
will  feed  the  fire.  Tl;c  nitric  acid,  acting  as  an  oxidizer,  vill 
rclcaoc  heat  and  poisonous  fumes;  theixjfore,  caro  must  be 

used  in  flchtin^:  thece  flrec.  Hater  in  the  fonn  of  foe  oliould  be 
lined,  and  pu-rjormcl  protijctiui,  ciiuipticnU  is  nececcaiy. 

Fersonnel  Fx*otcctlon.  I\i  perfonainij  all  operations  involving 
the  Iiandlin^j  or  ti'ansfer  of  nitric  acid,  complete  Greylite  suit 
vith  hood,  boots,  and  ^jreen  acid  Juindlin"  cloves  must  be  voni. 

The  use  of  rospii'n.tory  ;i}*otcction  in  necessary •  This  may  be  by 
air  line  fed  hood,  Hcott  Air-Fac,  or  Chemo::  brifathinc  ap^ianitua. 


Uocotitf.mination, 
nitric  acid,  vach  uovu 
and  tlien  neutralize  ny 


In  case  yjl'  sr>ilLLico  or  deposits  of  unbumod 
ihe  area  vLlh  liir:;C‘  amounts  of  fresli  i/ater 
::;<readln.;  lime  over  tl.w  aretp. 
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First  Aid*  (a)  Contaraliiated  skin  mst  l)e  thoroughly  vashcd 
with  fresh  vater,  folloued  by  an  application  of  a  saturated  solu¬ 
tion  of  socliur?.  bicarbonate. 

(b)  A  contaminated  eye  must  be  fluched  proniptly  and  copiously' 
with  fresh,  cool  xmter,  or  2^/j  nolutiou  of  sodiua  biuuruoTiate, 
whichever  can  be  reached  firot,  the  latter  being  preferable. 

(c)  Individuals  shoving  evidence  of  exposure  to  nitric  acid 
fumes,  or  oxides  of  nitrogen,  must  be  removed  imediately  from  the 
area  of  concentration,  and,  if  necessary,  given  artificial 
rccpli'ation. 

(d)  In  all  cases  of  exposure  or  contact  with  nitric  acid, 
obtain  medical  attention  imoediately. 
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1  Air  Force  Miseila  Test  Center,  Patrick  Air  Force  Base  (Tectmical 
Infornation  and  Intellifjence,  MTOX) 

2  Air  Research  and  Development  Coumand,  Baltimore  (RDTDPP) 

10  Hollomn  Air  Force  Base 

Dr.  G.  R.  Eber  (9) 

Technical  Library  (l) 

3  Wri^t  Air  Developnent  Center,  Vrl^t-Pattersoa  Air  Force  Itase 

Project  SMART  (2) 

Ben  Sutt,  Code  WC1£^  (l) 

1  AC  Spaiic  Plu^  DlTisloQ,  General  Motors  Corporatioo,  Mllsaukee 

1  Aer,  Incorporated,  Pasadena 

2  Aerojet-General  Corporation,  Azusa,  Calif,  via  BAB 

M,  L.  Starry  (l) 

Technical  Library  (1) 

1  Aircraft  AmaoentB,  Inc.,  Cockeyville,  Md. 

1  Applied  Physics  Laboratory,  JHO,  Silver  Spring 

2  Arma  Division,  American  Bosch-Aros  Corporation,  Garden  City,  H.Y. 

P.  E.  Fisher  (1) 

1  Boeing  Airplane  Company,  Seattle 

1  Chance-Vonght  Aircraft,  Inc.,  Dallas  (R.  Scbellhainmer) 

I  Coieoan  Engineering  Company,  Inc.,  Los  Angeles  (Hugh  Thompsoo) 

1  Coleman  Engineering  Company,  Inc.,  Project  SMART,  Hurricane  Mesa, 
Utah  (J.  H,  Lechner) 

1  COWAIR,  Port  Worth  (J.  Clark,  Jr.) 

1  Douglas  Aircraft  Company,  Inc.,  El  Segundo,  Calif.  (R,  C.  Hom- 
"burg) 

1  Jet  PropulsioD  lAboxatoxy,  CIT,  Pasadena  (Dr.  V.  H.  Pickering) 

1  Lockheed  Aircraft  Corporation,  Burtnnk,  Calif. 

1  Lockheed  Aircraft  Corporation,  Missile  Systems,  Divisiaa,  Van  Nuys, 
Calif. 

I  Noi^h  American  Aviation,  Inc.,  Colmnibus  (Dr.  W.  B,  laldloir) 

1  Northrop  Aircraft,  Inc.,  Hawthorne,  Calif. 

1  Rheem  Manufacturing  Company,  Research  and  Development  Laboratories, 
Downey,  Calif. 

2  Sandia  Corporation.  Albuquerque 

G.  F,  Seckm&n  (1) 

Teehnloal  Library  (l) 

ON  STATION 

1  Code  00,  Cocmander 
1  Code  01,  Technical  Director 
1  Code  Ik,  Experimental  Officer 
1  Code  15,  Associate  Technical  Director 
1  Code  IT,  Head  of  Staff 

1  Code  18,  CoBsaandlng  Officer,  Ifaval  Air  Facility 
1  Code  30,  Head,  Test  De^artoent 
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ims  sizro 


1  Code  3001^  Associate  Head,  Toot  Bepartcient 

2  Code  3C037>  Ucl^^orial  Teat  I>epartt.ient 

1  Code  3C1,  Head,  r-rojoct  dn^:ineeriYi:^  Division 
I  Code  yOjf  Head,  AsscsGuc^it  Divicion 

1  Ccxlc  Head,  In^truacr.t  DcvcXot^wcat  Division 

1  Code  305>  Head,  Projectile  Hange  Division 
1  Code  306,  Head,  Instruuent  Operations  Division 
10  Code  3^7>  Head,  Supersonic  !?rack  Division 
30  Code  3072,  Head,  Track  Operations  Branch 

3  Code  30S,  Head,  Missile  i\anc;e  Division 

1  Code  35/  Head,  Aviation  Ordnan::e  Departnent 
1  Code  .  40,  Head,  V/eapons  Deveio]T.ient  Departiaent 
1  Code  4013/  Hoad,  Propulsion  Desearch  Branch 
1  Code  45/  Head,  Propellants  and  Explosives  Department 
1  Code  50,  Head,  Research  Departiaent 
1  Code  55/  Head,  Engineering  Dex^artuent 
1  Code  75/  Head,  Technical  Information  Department 
1  Code  751/  Head,  Publishing  Division 
1  Code  7522,  Head,  Developtnent  Branch 

4  Code  753/  Head,  Technical  Library 

1  Code-P80962,  Head,  Pasadena  Annex  Library 

5  Code  8580,  Bead,  Safety  Divlaloa 


•  IN0-P>jj6Q  (10-67) 

I  IMD.DPFO  i*W  0U»0 
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